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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(1). Claims 11-12, 4, 16 are rejected under 35 U.S.C. 102(b) as being anticipated by Greene 
etal(US 60 19825 A). 

As to a standing vessel having a substantially round cross section, an inner wall, a lower 
liquid outlet and an upper gas outlet in a scrubber for separating constituents including a liquid 
phase from a substantially gaseous fluid flow in independent claim 11, Greene et al (US 
60 19825 A) disclose a hydrocyclonc gas separator (Title). The input stream may consist of any 
combination of phases, such as solid/liquid, liquid/gas, or all three phases (Col. 3, line 55-57). 
While the hydrocyclone embodiments described in this application are oriented in the preferred 
vertical direction, horizontal orientation is also possible (Col. 2, line 64-67). It is well known in 
the art that cyclone has round cross section. As further illustrated in the Drawing below, the inner 
wall and 22a for the heavy fraction (liquid if input stream is gas/liquid) and outlet 24 (Col. 4, line 
54-56). The light fraction (e.g. gas and/or liquid) is drawn upward through center area 26 toward 
outlet 28 (Col. 4, line 58-60). 
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As to a fluid inlet directing fluid introduced into the scrubber along the inner wall in a 
scrubber in independent claim 11, and fluid inlet being oriented so as to be tangential to the 
inner wall of the scrubber in claim 12, Greene et al (US 60 19825 A) disclose a mixed phase 
stream entering the cyclone under very high velocity through inlet 8 into transition nozzle 9. The 
inlet nozzle 9 protrudes inside the body of the transition section 4, situated horizontally and 
tangentially with respect to the inside wall 13 of the transition section (Col. 4, line 28-35). 

As to a fluid way to be arranged as a downward directed spiral along the inner wall of the 
scrubber, that extends from the vicinity of the fluid inlet to the vicinity of the liquid outlet, that 
has an opening allowing gas to escape inward to a central region of the scrubber, such that all 
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fluid introduced into the fluid way is passed down the full length of the fluid way, except the 
escaped gas in a scrubber in independent claim 11, Greene et al (US 6019825A) disclose Figure 
6, which illustrate the features as claimed. 



t 




With reference to Figure 6-9, a further embodiment of the apparatus comprises a 
structural helical path defining means consisting of a helical dividing means situated within the 
annular space, bridging the width between the inner shell and the outer shell, and defining the 
helical path between successive turns of the helical dividing means 16 (Col. 5, line 47-52). Thus, 
a series of perforations 50 through the tube 16, along the length thereof, which perforations 
communicate the inside of the helical path 14 with the inside of the hollow tube 52, can be 
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provided to allow for withdrawal of gases from the cycloning, mixed input stream (Col. 6, line 
10-14), which reads on the limitations of instant claim. 

As to the fluid way being a spiral-shaped pipe placed within the scrubber and the spiral- 
shaped pipe being oriented in direct elongation from a tangential inlet, extends to just above the 
liquid outlet and having at least one opening for gas escape in claim 4, and at least one opening 
in the spiral-shaped pipe comprising a plurality of openings over the length of the pipe in claim 
16, Greene et al (US 60 19825 A) disclose, with reference to Figure 6-9, a further embodiment of 
the apparatus comprises a structural helical path defining means consisting of a helical dividing 
means situated within the annular space, bridging the width between the inner shell and the outer 
shell, and defining the helical path between successive turns of the helical dividing means 16 
(Col. 5, line 47-52). Thus, a scries of perforations 50 through the tube 16, along the length 
thereof, which perforations communicate the inside of the helical path 14 with the inside of the 
hollow tube 52, can be provided to allow for withdrawal of gases from the cycloning, mixed 
input stream (Col. 6, line 10-14), which reads on the limitations of instant claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(2). Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene et al (US 
60 19825 A) in view of Borsheim (US 3792573). 

As to fluid inlet being provided with a deflection plate for fluid introduced into the 
scrubber in claim 14, Greene et al do not teach the use of deflection plate. 
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However, Borsheim (US 3792573) teaches air cleaning structure (Title). Generally stated 
the structure herein comprises a cylindrical housing having a tangential deflection plate directing 
air inwardly setting up a centrifuging action for separation of dust particles into a radially narrow 
duct at the inner side of the outer wall of housing (Col. 1, line 53-57). 

The advantage of deflection plate is to direct air inwardly setting up a centrifuging action 
for separation of dust particles into a radially narrow duct at the inner side of the outer wall of 
housing (Col. 1, line 53-57). 

Therefore, it would have been obvious at time of the invention to install the deflection of 
Borsheim for the fluid inlet of hydrocyclone gas separator disclosed by Greene et al in order to 
attain the cited above advantage. 

(3). Claims 5-6, 10 and 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greene etal (US 60 19825 A). 

As to scrubber being shaped as a truncated cone and fluid way being in form of a 
longitudinal, spiral-wound open pipe adapted to shape of the scrubber in claim 5, the disclosure 
of Greene et al is incorporated herein by reference, the most subject matter of spiral-wound open 
pipe as currently claimed, has been recited in Applicants' claim 4, and has been discussed 
therein. It would be obvious to have truncated cone shape because change in shapes does not 
affect functions. In re Dailey 357 F.2d 669, 149 USPQ 47 (CCPA 1966). 

As to vortex breaker being arranged above the upper gas outlet of the scrubber in claim 
6, Greene et al (US 6019825) disclose, in addition, it is possible that 2 nd gas/liquid separator 
arrangement may be used with hydrocyclones. Gas with entrained liquid flows from cyclone 2 
up through column 28, which acts as an inlet to the gas/liquid separator 60, as shown in Figures 
10-12 (Col. 6, line 29-34). A mixed gas/liquid stream enters through uptake 28 and flows into 
space 78 in upward orientation (Col. 6, line 54-55).Greene et al do not teach the vortex breaker 
being arranged above the upper gas outlet of the hydrocyclone as claimed. 

However, it would be obvious to install the vortex breaker above the gas outlet of 
hydrocyclone disclosed by Greene et al because it would eliminate the radial flow and become 
more upward as well known in the art, therefore to reduce the pressure drop in the uptake pipe. 
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As to at least one opening in the spiral-shaped pipe being a slit extending over the length 
of the pipe in claim 15, Greene et al (US 6019825A) disclose slit in Figure 5 & 5A, it would be 
obvious to have a slit extending over the length of the pipe because design changes does not 
affect functions. MPEP §§ 2144.04. 

As to fluid way to be completely closed for gas escape at fluid inlet, but becoming 
gradually open for escape of gas towards the liquid outlet, and fluid way having about 5 
revolutions in the total in claim 10, in the absence of showing criticality of the records, it would 
be obvious to have closed fluid way at beginning section and becoming gradually open for 
escape of gas toward liquid outlet because the dynamic separation based on rotation becomes 
more effective along the spiral fluid way. The optimized revolutions of fluid way to be about 5 
turns in such know process render prima facie obvious within one of ordinary skills in the art. In 
reBoesch, 617 F. 2d 272, 276, 205 USPQ215, 219 (CCPA 1980). 

(4). Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greene et al (US 
60 19825 A) in view of Newton (US 3997303). 

As to scrubber further comprising equipment for demisting arranged between the fluid 
inlet and the upper gas outlet and equipment for vortex breaking arranged between a lower end 
of the fluid way and the liquid outlet in claim 9, Greene et al do not teach the demisting 
equipment and vortex breaker for liquid outlet in hydrocyclone as claimed. 

However, Newton (US 3997303) teaches the liquid-gas phase separator having a 
perforated plate and mist eliminator pad (Title), a mist eliminator pad disposed between the feed 
inlet and gas outlet (Abstract, line 5-6).a vortex breaker 25 is positioned above the liquid outlet 
24 (Col. 2, line 58). 

The advantage of mist eliminator pad is to improve the efficiency in removal of entrained 
liquid (Abstract, line 10-11) and vortex breaker is to break any vortex that might form during the 
discharge of liquid layer 23 from liquid outlet 24 (Col. 2, line 59-61). 

Therefore, it would have been obvious at time of the invention to install a demister before 
the gas outlet and vortex breaker at liquid outlet disclosed by Newton in the hydrocyclone of 
Greene et al in order to attain the cited-above advantage. 
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Allowable Subject Matter 
(5). Claims 2-3, 7-8 and 13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IVES WU whose telephone number is (571)272-4245. The 
examiner can normally be reached on 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
Examiner: Ives Wu 
Art Unit: 1797 

Date: December 5, 2008 /Duane S. Smith/ 

Supervisory Patent Examiner, Art Unit 1797 
12-9-08 



